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(57) Abstract 

The invention aims at providing a novel compound having vitamin H3 receptor antagonism and relates to 
a compound represented by general fonnula (O) or pharmaccutically accq)table salts thereof* wherein m represents 
an integer of 4 to 6; Ri represents hydrogen, lower alkyl or aralkyl; Rj and R3 may be the same or different from 
each other and each represents hydrogen or lower alkyl; R4 represents hydrogen, linear or branched alkyU cycloaUcyl. 
cycloalkylalkyl, optionally substituted aryl, or optionally substituted aralkyl; Z represents R5 or A-Rs; A represents 
S or O; R5 represents hydrogen, lower alkyl, optionally substituted aryl, or optionally substituted aralkyl; and Re 
represents lower alkyl, lower alkenyl, lower alkynyl. or optionally substituted aralkyl. 
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*iD # 

-'1/ K, yj -y h • v^i'l' • y T— • ^^-t-? (Ash and S c h i 1 
d. Brit. J. Pharmac. Chemother. ), 2 7 4 2 7 
( 1 9 6 6)). cn^©S^i*:^i^-r5hX^ i >©fPffl{±. ^ f-5 ^ > ( 
me py r ami ne) ®J:-5/j:H. JSiSt^ijCJ^OW^n^o mcD^-i-XcD 

(Black e t a 1 . . Na t u r e) . 1 9 7 2 2 3 6. 3 8 5). 
-enti^ h'^ $ l^\zXr,XM^'^Wl^^i)K ^'Uv^ K (b u r i mam i d e) 
(c ime t i d i ne) cdJ:o'aH; iita^ijSCctoTW^ 

:^Hg (w • «:iiu XA.' • ^7wm m=imfs.^:> ^%m\.x\.\ 

CcD^3®i?-r7'®tx^ ^ >H, Smii. lil^^n (m(i'. T3i^^'^ 
(A r r a n g e t a 1. ) , tWf--^- 1 9 8 7. 3 2 7 . 1 1 7 *J J: 
Uy r y • "tT • "^jLJ^^y t> (V a n d e r We r f e t a 1 . ) . h 
U- >X • -f > • "7 r— V3 a • •< j:->->X (Trends Pharm 
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acol. Sci. ) 10.159 ( 1989)). ^tili- (R) - a - ^ ^>'U 
hX^ i XDXotiu, i^WjMi^^'Om^^tu ^^^^ 5 K ( t h i o p e 1- 
ami d e) ©cfc-^'Ahh fStnj^J8::J:«)»$tLi,c. 

5 i > H , §^^M5t^'J(i. Hart t X iJ' 5 > ^ -fr 9 ?> C i7!)<^ t>tiT 

0 CD|ib{C«aix.{l's #§gBa 61-26 7574. E P^rf34 9 4 0 1 0^!ClSil$:n 



TlS-^iC (0) T^^tiS^li^j (JSiT. *^BJ®^t^ (0) 
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(I) is^) : 



m C2) chi,^^) : 



10 



15 




(I) 



25 
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2|i:^B^®— (0) 4'ICfe«g$n/cfi^SR, ~Rs lc-||gffl$tlTl.^-2.fflir 
(R, ~R6 (C*®C!>t®t^t:) l^ol,>TM{cUiB^-r?>o 

10 n-:/^;uS, i s o-y=f-Ji'M. s e c-y^jy&. ten -zf^f-Jl'^. 

^f-;l/S. n--/nhVl^. iso-7*DtVUS. n-7' 

^J\^. i s o--7'^-'l'^> sec -•r^>'Ugs t e r t -:r^>'l'®. n-'^:^ 
15 n -^^ i/Jm. 1 . 1 - f->'U-7'cJ hVl/^. 1 . 2 - ■5^>'l/7^o 

tvi^. 1. 2. 2 - h U y f;us^?*<^j^$n5o 

i^^'PT;l'^;l'g{C{i. >'^'o-^>^>/U^ •>^'a^+->yl/S, i/i^\:i^-/=f-jV 

1 LT(is y Ji^^:jl—J\y^. e x o - 2 - y ;U;f:/u^>rus^ e n d o - 

2 - J Ji^^J\y^fm. 3-h'i-—Jm. h'->^'P C2. 2, 2D 7ir^h-2--( 

>xi'oT>'U^/l'T>'U4^Vl/g<»: LT{i. j^^Sfe3~l 0 Oi/^ uT^t/^^-'l/Sti^- 
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jU- 2 -zfcj'^—Jl^ c i s - 2 -y'r—Jl-^. t r a n s - 2 -:/7^— ^U^x 

^TJi^-ji^^t LTti. 3 - 6 cDT/u^^ybs^<if ^ L < s mm) 

15 i5;mT>'U^>'US> mSCTJ^^^^i^^ iSMiTJV^Ji^^^^. -^T/S. 

v'l'T'o hVl/g. 4 ji— 4 - :^ u o'Ov^yl/^. 4 -7;U:ta'< 

(0) {^fe-l^T> jfftH.>^b'^(i> in(d:4~6-e*«9s 
R , li7K^> 1 ~ 6 COT )\^^J\y^iLfz{tmM^ 1 ~ 4 COT J\^^J\>^if^^m 

■>^'pT;1/^;US> i^#^3IJj3~l 0©;>^oT>>U=^r>'USP:J5^<i:j^llEjj 1 ~3 0T;U 

5 
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§0 

®m(i5-efe*3. Ri s R2 R.a'R3 {iTK^T^-S^k^t^Ho 
©R. li->^'DT;l/+;l/^T-*>-5'fl:-&®o 

^J^»\ •> o T vU+^USW^ y •> ^' o T-»U^;l/Ss t' n T -'U4^>'l^* 
(i h 'J aTJV^J\ymrZ:-^ 0 . ^ ^ •> d T;l'4=->'l^{ijtf ^ L < li •> a 
•>7l/ST'* t'v'^' PT;i/+;i^{iy ;Ui-Ou^;l/^, ^ L < (i 2 - e x o - 

©Rs tiJK^-e^.^'fb^o 

(DA{iST*<9. R« ii&^TJl^^JmX'^^it-^o 

®{miTJV^ji'mi-iy=j-j\^Mx'^^^t^o 

• N-f>i'u's+i^>'l/-N' , N' - CI. 5- [3- (4 (5) -IH-^i 

• N- (1 -T^'v^^;!/) -N' . N' - ll, 5 - C3 - C4 (5) - 1 H 
—f i ')J\d ^ > :^ > i^-r jU) ] AT S v> :^ 

• N- -N' . N' - [1. 5- C3- (4 (5 

C 
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• N- (2. 2--:^>f^>'l/- 1 -y^^yl'yaf;!') -N' . N' - Cl. 5- C 
3- (4 (5).- 1 H— f $iJ'VU-'U) ^^^^'J^M ] *;;l/AT~ ^> 

• N- (4 -:J'UD'<>v^>'l/) -N' . N' - (1. 5- C3- (4 (5) - 1 

5 . N- -N' . N' - Cl. 5- [3- (4 (5) -1 H-'T $ 

• N- i3-yjV^T^y JL-M -N' .N'-Cl. 5-C3-(4(5)- 

• N-7i-^l/-N' . N' - Cl, 5- C3- (4 (5) -IH—f ^iJ^yj 

• N-i^i^P's^-^U-N' . N' - Cl. .5- C3 - (4 (5) -1 W—i I 

• N- (1 -T:J^v>^;l/) -N' , N' - Cl. 5- C3- (4 (5) - 1 H 

• N- (exo-2-y;Ud-:;l'->'U) -N' , N'-Cl. 5- C3- (4 (5 

• N- (2. 2--:^^f^>'b- 1 -y^-'l'^otVl/) -N' . N'-Cl, 5- C 
3- (4 (5) -lH-'< i^^WJ\y) ^>-5'ly'J-(M D -S-p'^vU-i' vf- 

. N- \ ^-{7UU^yi?)\r> -N' . N' - Cl, 5- C3 - (4 (5) -1 

• N- -N' , N' - Cl, 5 - C3 - (4 (5) - 1 H.-'l' ^ 
-N- (3-:7yU:4-D7i-;U) -N' .N'-Cl, 5- C3- (4 (5) - 

• N-7i^;i/-N' . N'-. Cl, 5- C3- (4 (5) -lH--r i:5'V'J 
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-vu-fv^. ^m. Tx=iyuh'>ffif. y-^jum. iy^'^'Ek. yrJ'VX;!/ 

CI) 



/'"^ II (^^^r"\-CH = N-R4 

( N-C-NH-R4 /N-vc y 

I R3 ft-i-t&di) Ri ^t^-t^j/d-i) 

Rl 



15 



(10 (i. mrme 1-267574, EP<2:mi 9401 O^CJ;^) 



20 (2) ' 




P OEt I R3 

25 'I Et30BF4 I © © Rl 

R5-C-NHR4 — R5-C = NHR/i -BF^ K -fk^^jd) 

lit^B-vomm [it'^wav)] [ffc^-?^(V)) . [fi:#?^j(vi)] 
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1 ~ 3 0 ^f^mj^tmyf^ ^tl^o 

(3) 
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20 



25 



PCI. ? -ft^^^JCVI) 

[fb^!fi!i (vii)] 

[<t^^?2; (vni)] 



^{d; 4 0 ~ 6 0 W 1 0 3 BtFB^fiJt7&<^J^r:$nSo 

m 2 x?i fco-t? ^ ■> i^m^-^mi^w^-QVi -5 c i * l v 
8 0-1 0 0 °CT- 1 — 10 i^rB^ij^*<Fi]^$n5o 

. (4) 



EtO-C-R5 -MHL^ R4NH-C = NCN ^ ^ <k-d-^^9(I) 

[fb-fe^?l5 (IX)] [<b^'i^5(X)) [-ft^tJ!) (XI)] 



- 2 4 B#fB^?i^*>w $ c 
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10 



15 



I. \ 5C^^{4^{sM?a-t? 1^-24 ^fimmtmTf^-^ti^o 

(5) 




•fi:4-tj,(vi)^iirlifi;^ ^2 < A. -ft^-tso 

-| R3 . 
Rl 

-ft^^'T) (XII) 



m 1 XfKi ( 4 ) com 1 Xli<hl5]^«®^<4^T-<T-5 C <h*<iff * LI 1^ 2 X?it 
(4) c7>^2X^<i:lp]:^0^{*-e?7-5-i*<if*Ll>o 
(6) 



f N-CO-R5 

<t:-B^?^y (VI) ^ R2-< I -ft-^f^y(i) 

[fl:-^?^y(xin)] ' [<k#'^^(xv)] 

20 1^1 

(xiv)] 



^ 1 X^!i3l^®T ^ VimJt^'io^o % 2 Xgii'O-tf >^©W^^4'-c 
7 0 "Ctr 1 ~ 1 5 ^Pb^^;5<^1^$ tiSo 



1 0 
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A 




S II 

N-C-NH-R4 



R5-X 



5 



R2^ 



it-^ (3) (i. #^1036 1 - 2 6 7 5 7 4. EP^2:m4 9 4 0 1 C#!C«fct) 

^^B^-ft^ C2) {i-fb^ (3) i-fb^ (4) t<DmBizxK)mh>n^o 
Rs -x*< (Rs ) ^ SO4 cit^. mti's ws^.*'S«'^{i^>-t?>'^'T?^T 

Rs -X/&< (Rs ) s BF, - CDj#^. m^ii'^i^°i=i^ ^^rm^'Pt-'if 



Ri -X;i)< (Rs ) 2 SO. ©J#^, 7 0~1 2 0 "CTf 2 ~ 6 I^FalfliSf ©AD^ 
Rs -X7i< (Rs ) 3 0^ BF. - <om^. CC-^^STl 2~2 4^Pb1M- 
ii'in/i'fb^ (I) fcJ;Ch' (2) (ii:^^©¥-z£. Si^Sg, 



10 



20 



1 1 
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tl^7j<U CtL^>©#tt(i*:^B^®^l:^ (I) (2) ^XSlZMK^Ic 



20 




N-->^'n'S^WU-N' . N' - Cl. 5- C3- C4 (5) -IH-'ii 

N-v/^p^^.>;U-N' , N' - Cl. 5- (3- (4 (5) -IH-'I'i 
y^/i)jU) ^>^>i^-(Jl''} ] f->i-<t? UT (9";t'^v i K) (2 0 Omg) 
rJ' / -.'U ( 5 m 1) }§eS!::-5^^-N i 1 g) ^i%T 1 ^mmLtzo 

12 
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m^'^^^^-j^ (5 ml) izmmL. ^mTimst^^ J -j^mm cs. 6n 
0. 2 5ml) ^m^t. ?x?^T3 o-a^mm-^Lfzo r^m^^m^^^tx. ±ie 



10 




I .R (KB f) 

340 0, 292 0. 169 0. 1620. 1450 
'H-NMR (MeOH-d4 ) 5 : 

8. 8 9 (s. 1 H) , 

8. 0 9 (b r s, 1 H) , 

7. 4 3 (s. 1 H) , 

4. 2 0 (b r d, J = 1 3. 5Hz. 1 H) . 

3. 9 5 (b r d. J = 1 2. 9 Hz. 1 H) , 

3. 6 1 (t d, J= 1 2. 6, 2. 7 Hz. 1 H) , 

3. 5 0 - 3. 3 0 Cm. 2 H) . 

3.2 2 (t t. J= 11.. 8. 3. 7Hz. 1 H) . 

2. 4 0-2. 10 (m. 2H) . 

2. I 0 - 1. 6 0 (m. 7 H) . 

1 . 6 0-1. 10 (m. 5 H) 

mmm 2 

1 3 



20 
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N- (1-T^v>^yu) -N' . N' - Cl. 5- C3- (4 (5) - 1 H 

N- (1 -T^-^^^/U) -N' . N' - (1, 5- C3- (4 (5) - 1 H 
--r ^ iJ'VU-'U) '^V^^v^-r/l/D ] ^^T'^UT (1 3. 2g) ©irJ'y-^U ( 
5 2 0 0 ml) 7K?^T5*-N i (2 0 0 g) <lr3ta;t. 1 . 5 ^?SmWL 

*LT. istWL-^mmmj^i o. 5g^i#/co 

10 h*:i"J >^ (2 0. 0 g) rS' y -v'b (3 5 0 m I) ^^(C±Se'(t^©ffi 

ffiSl^t) (10. 5 g) CD> iS' ^ --'U ( 1 4 0 m 1 ) ?§?S<£:jtin;ts ?>Jt>T7X ( 7 0 
OmI) ^ia^/co <fftUL/=^fe«»5i^^J[SmU ^iJ'y-^U-T-feH^-^-^ 

2 g) 

15 t* <; l/Wm^ 3 txl^ L. iSsi Lfc f U h a :? >T'|^. 

{^icklPs ^-fe^^JKiLTifS^b^^S. 5 1 g^/;io 
mp. 2 4 0°C (^P) 
I R (KB r) 

20 28,0 0, 1682. 16 02, 1460. 1348. .1 0 6 5. 950. 

79 5,600 . 
'H-NMR (Da O) 5 : 

8. 6 2 (s. 1 H) . 

7. 8 0 (s. 1 H) . 
25 7. 2 9 (s. 1 H) . 

4. 0 7 (d. J = 1 3. 9Hz. 1 H) . 

3. 9 1 (d. J= 1 3. 8 Hz. 1 H) . 

3. 5 8 (td. J=13. 3, 2, OHz. 1 H) , 

3. 2 8 (td. J = 13. 3. 2. 9Hz. 1 H) . 

1 4 
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3. 2 1 ( t t. J= 1 1. 5. 3. 6 H z. 1 H) , 

2. 3 1-2. 0 5 (m. 5 H) . 

1 . 5 5 (m, 1 4 H) 

N-'>:?D'<+'>;U-N' . N' - Cl. 5- [3- (4 (5) -lU-^i 

WmZ\zm\:rC^ N-i^^'P^+'>>'l'-N' ,N'-(1. 5-C3-(4 
(5) -IH--^ ^y'^y'J^M ) ^^^\^T 5 K) 

'H-NMR (MeOH-d, ) 5 : 
8. 8 9 (s. 1 H) . 
8. 0 9 (b r s. 1 H) . 
7. 4 3 (s, 1 H) . 

4. 2 0 (b r d. 1 3. 5 Hz. 1 H) . 

3. 9 5 (b r d. J = l 2. 9Hz. IH) . 

3. 6 1 (td. J=12. 6. 2. 7Hz. 1 H) . 

3. 5 0 - 3. 3 0 (m, 2 H) , 

3. 2 2 (t t, J= 1 1. 8, 3. 7Hz. 1 H) . 

2. 4 0-2. 10 (m. 2H) . 
2. 1 0-1. 6 0 (m., 7H) . 
1 . 6 0 - 1 . 1 0 (m. 5 H) 

N- (e xo-2-y;l/;K;U-A) -N' , N'- [l. 5- (3- (4 (5) 
- 1 H-'T 5 ^V')JV> ^>9:yi^'<JV) ] ^^;UAT l'J> 2Jg^©^jiJc 

mm 2 [cipl^Ts N- (exo-2-y -N' . N' - Cl . 
5 - [3- (4 (5) - 1 H—r i^yUvb) ^y^yJ^JV'] 3 f^pf't? UTt^n 



1 5 
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'H-NMR (D, O) (5 : 

8. 6 3 (d. J= 1. OHz. 1 H) . 

7. 8 8 (s. 1 H) . 

7.3 0 (s. 1 H) , 

4. 0 5 (d, J= 1 4. 2Hz. 1 H) . 

3. 8 6 (d, J = 1 3. 6H z. 1 H) . 

3. 7 5 - 3. 4 7. (m, 2H) . 

3. 4 0-3. 1 2 Cm. 2 H) . 

2. 4 2 - 2. 2 8 (m. 2H) . 

2. 2 1 (d. J= 1 1. 7Hz. 2H) . 

1 . 9 3 - 1 . 7 1 (m. 3 H) . 

1. 6 4-1. 3 8 (m. 4 H) . 

1 . 3 7 - 1. 0 3 (m, 3 H) 

N- (2. l-)i^J]yZfti\iJly-) -N' . N' - Cl. 5- ( 
3- (4 (5) - 1 H— f i^'/U^U) ] *;UATi i?> 2 

^m2lzmCT. N- (2. 2-v?^5^;i/-l-^5^;i/:7'otVU) -N' . 
N' - Cl. 5- C3 - (4 (5) - 1 H— < iyV'J-»U) 'OiS'^y-fyi/D ] 

'H-NMR (Da O) 5 : 



25 



8. 


6 4 


(d. 


J = 


1. 4Hz. 1 H) . 


7 . 


9 0 


(d. 


J = 


2. 6Hz, 1 H) . 


7 , 


3 0 


(d. 


J = 


1. OHz, 1 H) . 


4. 


0 8 


(d. 


J = 


1 3. 5 Hz, 1 H) . 


3. 


8 9 


(d. 


J = 


1 3. 3Hz. 1 H) . 


3. 


7 1 


-3. 


5 2 


(m, IH). 


3. 


4 7 


-3. 


1 6 


(m. 3H) . 


2. 


2 4 


(d. 


J = 


12. 1 Hz. 2H) . 
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m 



i-. 



1.9 6 - 1.6 7 (m, 2 H) . 
?|; 1. 28(d. J = 6. 9Hz. 3H). 

^ 0. 9 4 (s. 9 H) 

5 (4 -i^DO'O-^.'U) -N' . N' - CI. 5-C3-(4(5)-l 

mMm2lzmC-C. N- (4 -::'an'^>^;u) -N' . N' - Cl. 5- C 
3- (4 (5) - 1 H--f i^^/'J;U) '^>r5'>':^-1';l/] ] =f-y>r^\^Tii^^±m 

P 'H-NMR (Dz O) (5 : 

8. 6 5 (d. J= 1. 3Hz, 1 H) . 
8. 0 5 (s. 1 H) . 
7 . 5 5 - 7 . 4 4 (m. 2 H) . 
7. 3 6 (d. J = 8. 5 H z, 2 H) . 
# 7. 3 1 (s, 1 H) . 

4. 6 3 (s. 2H) . 
|: 4. 12-3. 8 4 (m. 2H) . 

|s 3. 7 7 - 3. 5 7 (m. 1 H) . 

3. 3 8 (ddd. J=12, 8. 12. 8, 2. 9Hz..lH). 
20 3. 26 (dddd. J=ll. 6, 11. 6. 3. 5. 3. 5Hz. IH). 

% 2. 2 5 (d. J = 1 2. 9 Hz. 2H) . 

1 . 9 9 - 1 . 6 8 (m. 2 H) 

N--7xT>5^^U-N' , N' - Cl. 5- C3- (4 (5) - 1 H-^ I'^V 
mmUlzmi^T. N--7iT^f^^U-N' . N' - Cl. 5- C3- (4 (5 

'H-NMR (D^ O) 5 : 
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8. 6 5 (d, J = 1 . 4 H z. 1 H) . 

7. 5 5- 7, 2 2 (m. 7H) . 

, 3. 9 8 - 3. 8 2 (m. 1 H) , 

3. 8 2 - 3. 5 4 (m. 3H) . 

5 3. 5 4 - 3. 3 6 (m, 1 H) . 

3. 3 6- 3. 0 4 Cm. 2 H) . 

II 3. 0 4 - 2. 8 0 (m. 2H) , 

1 2. 3 2 - 2, 0 4 (m. 2H) , 

I 1 . 7 7 - 1 . 4 0 (m. 2 H) 

W N- (.S-yjUTtays^—jU^ -N' . N' - Cl. 5- C3- (4 (5) - 

i ^ ' 

f N- (3-:7>i/;*-n:7i— ;u) -N' . N' - Ci. 5- C3- C4 (5) - 

1 H--I' 5 yi/U;l') ] f-Tt-OlyT (1 0. 1 g) OJ^rS'^- 

(4 0 Om 1) 7jc?^T7^^-N i ( 1 5 0 g) <£-Jn^. 4.^B^i{^L 

mfe«&5^iLTJhffi{b-^©ia^^^4. 9 3g^f/io 
|9 i^SJ^S (4. 7 3 g) CDJ^^y-;^ C2 Om 1 ) {Cvl/I':^i§ (4. 1 7 g) 

y <yi;?y-yU (2 Om 1) rm.'&mTU 3 O^^^MzasiTWLyro i-x;U 
(50ml) <&*P^. ^iij L/cfife|^5S<&jtgX L> ^-m^t LTJJE^L^^ 
I 7. 5 4g#/::o 

mp. 1 4 8~1 5 
li I R (KB r) 



1^ 3400. 2950. 2800. 1690. 1570,1470, 1360. 

1 1 9 0,9 8 5 



H-NMR (Ds O) 6 : 
8.6 0 (d. J= 1. 3H2. 1 H) . 
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8. 4 0 (s. 1 H) , 

7.5 0 - 7.3 5 (m, 1 H) . 

7. 1 4 - 6. 9 8 (m, 3 H) . 

6. 2 2 (s. 4 H) . 

5 4. 2 6 (brd. J=14. OHz. 1 H) . 

4. 0 5 (b r d. J = 1 3. 6 Hz. 1 H) . 

3. 7 4 (ddd. J=12. 9, 1 2. 9. 2. 8 H z. 1 H) . 

3. 48 (ddd. J=12. 9. 12. 9. 2. 4Hz. IH). 

3. 2 5 (tl, J=ll. 6. 3. 6Hz, 1 H) . 

10 2. 2 7 (brd. J=l 2. 7Hz. 2 H) . 

1. 94 (ddd. J=12. 3, 8. 3. 4. 2Hz. 1 H) . 

1. 81 (ddd. J=12. 5. 8. 5. 4. 2Hz, 1 H) . 

? N-7x-;l/-N' . N' - [1. 5- C3- (4 (5) - lH-<^yW 

N-7i-;U-N' , N' - CI, 5- [3- (4 (5) -IH-^iVVV 
)\d ^^y^^y'J^ l\A 3 5^:t'i;U'T (5 7 2mg) COJCrJ'/— (2 5ml) ?t 

mz.. ^mr^T^-Ni (*i}4g) ^sd^. 2. sBtpaW^^uco gJSf^7^s. 

:| laiftM^. i/y7!7y>'l/7!3 5Ai'p-v h ;r-5:7-<- (^'an7}^;uA/y iJ'y-yU 

t = 1 0/1^5/l-»3/l) (w^^rU Jje<h^=l:?a=I^M<i:LT2 1 Img 

f ■ , ■ ■ ' ' 

I R (KB r) 

3620 - 2380. 16 1 6. 1582, 760. 695 
'H-NMR (DMSO-dc ) <5 : 

1 2. 9 6 - 1 0. 6 7 (b r s. 1 H) . 

7. 7 3 (s. 1 H) . 



25 



^ 7. 5 2 (s. 1 H) . 



i 
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7.20(t,J=7.8Hz.2H). 
£ 6. 9 8^6. 8 6 (m. 3H) . 

6 . 7 8 ( s . 1 H) . 
II 4.6 7 - 4.0 3 (m. 1 H) . 

^5 4. 0 3 - 3. 6 2 (m, 1 H) . 

3. 6 2 - 2. 8 7 (m. 2H) . 
2.8 7 - 2.6 6 (m. 1 H) . 
# 2 . 0 4 - 1 . 8 3 (m. 1 H) . 

1. 5 0 (dddd, J=l 2. 2. 1 2. 2. 12. 2. 4. IHz, 2 H) 

10 mmmi 

{cSt^S/S^i{[) li5~2 0 0 nM-C=fe-o/io t.tz. tX^ i >H. SiSi*:'^ 
15 :f^•r'Shx^' ^ >^^->'U^-v hJiSttiEMitXiititffl iT-yv-jL (Ash) i^^. :/ 
y-r-yi/.! 'J^—^Jl' y 7-—-7-=iU'Jtl}\^ -ir-t-lr-^ f— (B r. J. 

Pharmac. Che m other. ) 27 427-439 <1966>} , 



tt^l^f^ffl {•r^-yi!' (B l ack) t.. ^^-Y^i-- (Nature) 236. 
20 385-390<1972>) (C*f^Sf^ffl{i^b^CD 1 inMiifflB#{cfciii/v 

^{flj 10 



N 




SCH3 
N N 



•o 



2HC1 
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15 



20 



25 



N-->^o's+->;U-N' , N' - [1. 5- (3- (4 (5) - 1 H-'f S 

y^/^jji) ^^y^i^'j^M 3 -s->^>u-r v^Tj-'t'UT ztig^jgcD^^ 

N-:^i?a^^->;U-N' . N' - (1. 5- [3- (4 (5) - 1 H-'f S 
i/y;;!/) ] =i-ir^\yT i^^^^l K) (5 0 Omg) CDl 

0%mM->^^>f-Jim^ (20ml) lZ3-V/^> (4. 8 5 g) ^jD^s 
:?X?^T5B#PbW#L/co -^?tiS^^£ETW*L. H?]i^^^y->'U{c?g«iL> 

*iLT±fS^k^ (3 3 9mg) ^fffco 
mp. 1 4 5°C (^^1?) " 
I R (KB r) 

§ 3 4 0 0, 2 9 0 0, 1 5 9 0, 1 4 5 0, 1 4 0 0 

§ 'H-NMR (MeOH-d^ ) , 

8. 8 5 (s. 1 H) 
7. 4 3 (s, 1 H) 

4.2 5 (d. J=.l 3. 7Hz, 2H) 
3. 9 8 (t t. J= 1 1, 4. GHz. 1 H) 
3. 5 7(td. J=13. 4, 2. 5Hz. 2.H) 
3. 2 5 (t t. J = l 1. 4Hz. IH) ■ 
2. 6 5 (s, 3H) 
2. 3 2 - 2. 1 0 (m. 2 H) 
2. 0 5-1. 1 0 (m. 1 2H) 

ms^mi 1 

lvi_£^/7o'\4->>'U-N' , N' - Cl . 5- (3- (4 (5) -1 H — T $ 



a I 

efe^&5^ (mp. 1 3 8—1 4 rc) 

|. 1 R (KB r) 

1580. 1490. 1390. 1370. 1200, 1080. 990, 
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8 6 5 

? 'H-NMR (MeOH-d4 ) 

8. 6 4 (s, 1 H) 

7. 3 1 (s. 1 H) 

5 6. 2 6 (s. 4H) 

• 4. 2 4 (d. J = 1 3. 8Hz, 2H) 

4 . 0 5 - 3 . 9 0 Cm, 1 H) 

3. 5 3 (t d. J= 1 1. 3. 2. OHz. 2H) 

3. 1 9 (t t. J= 1 1. 7. 3. 9 5Hz. 1 H) 

10 2. 6 4 (s. 3H) 

2. 2 5-2. 1 5 (m. 2 H) 

2 . 0 8 - 1 . 6 5 (m. 7 H) 

1 . 6 5 - 1 . 1 0 (m. 5 H) 

mMm 12 

15 N- ( e X o - 2 - y -'I'^i-OP-M -N' . N' - Cl. 5- [3- (4 (5) 

- 1 H-'f i:5'V'J-'W ^•:y^:y'J^Jl:'} ) -S-^^^/U'l'V^^'^bT 2±£ 

N- (exo-2-y;l/^OUJ^;l/) -N' , N' - [1. 5-C3-(4(5) 
_ 1 H— < ^:J'V'J>'l') '^>;J'>-:^-l'>'W ) 5^>J-'5UT (11. 6g) RLKI O 
20 ^m-fblc^^W^ ^ ^ -JVm^ ( 5 8 0 m 1) t^h>fl i>m^iz. 7}0%T3 - hV 

( 4 1 m 1 ) ^m^tco ^mr 5 nrmn^. ^^-c- 2 ^Faiit# Ltzc rjs 

^jff.^«^uETW*U M^MeOH (1 5 0ml) IzmmLtz. Ctl^^if^') 
>m (2 8. 8 g) ^MeOH (4 0 0ml) tC^;5>L^^{wiD;t, ^J^I^T'TR 
(1 2 0 0ml) '^iDx.^^o «TtllL;tmfel»*<&^gXL> T-t h >-i-x;l/;!>^ 
•^I^^Sb^bLT. iSH^b^cDh-^' U ^'ffijii^^fer^^fei LT. 2 1. 9 gif/c^ 
cn^3N HC 1 (6 5 0ml) tcSPx.. i^L/cfi"J>S!^-hoyi5'> 

-r-S d i ic J: 13 . Jiie-ft^^Sfe^i^Bi LT 8 . 7 7 g#/co 
mp. 1 7 0. 5~1 7 1. 5X 
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I R (KB r) 

.3 6 5 0 - 3 2 2 5. 3 2 2 5 - 2 6 6 0. 1 5 9 5. 1 4 4 8, 1 3 8 7. 

136 0. 1255.109 3,824 
'H-NMR (Dj 0) 6 : 
5 8. 6 6 Cd. J= 1. 3Hz. 1 H) 

7. 3 3 (s, 1 H) 

4. 2 4 (d. J= 1 3. 6Hz. 2H) 

3. 9 8 - 3. 8 8 (m. IH) 

3. 6 3- 3. 4 8 (m. 2H) 
10 3. 2 7 (dddd, J = 3. 7. 3. 7. 11. 7. 11. 7Hz. 1 H) 

.2. 6 2 (s. 3H) 

2. 4 2- 2. 3 3 (m, 2H) 

2. 3 2-2. 2 2 (m. 2 H) 

1 . 9 7 - 1. 8 0 (m. 3 H) 
15 1 . 6 6 - 1 . 4 6 (m. 4 H) 

1 . 3 5- 1. 2 4 (m. 2 H) . 

1 . 2 3 - 1 . 1 4 Cm. 1 H) 

mm\ 13 

N- (1 -T^>>f->'U) -N' . N' - (1, 5- [3- (4 (5) - 1 H 

mmmi 2(::ipL:T. N- ( 1 -T:/-7>5^;U) -N' . N' - Cl. 5- C 
3- (4 (5) - IH— Y i ^^yj-'U) 3 ^:t'y\yTi^ih±ti 

25 'H-NMR (DMSO-df ) 5 : 

15. 16-15. 0 1 (b r s. 1 H) 
1 4. 5 5 - 1 4. 3 3 (b r s. I H) 
9. 0 9 (s. 1 H) 
8.9 8 (s. 1 H) 
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7 . 


4 9 


(s 


1 H) 




4 . 






T — 1 1 


ri z > c nj 


3. 


6 2 


-3. 


3 5 (m. 


2H) 


3. 


2 7 


-3. 


0 7 (m. 


IH) 


2. 


6 4 


(s. 


3H) 




2. 


2 8 


-2. 


0 0 (m. 


IH) 


2. 


0 0 


- 1. 


7 4 (m. 


2H) 


1. 


7 4 


- 1 . 


6 0 (m. 


6H) 



14. 

10 N- (2. 2-'J/^JU- \ -/^JVrfaiiJ]^) -N' . N' - [1. 5- t 

3- (4 (5) - 1 H--< irJ^yjyP) ^v'-ryU) ] -S 

2Cmi:T. N- (2. 2-i?p'f->'U- 1 -^f-^UT/PhVU) -N' , 
N' - CI, 5- C3- (4 (5) - 1 H-'l' Si5^l/'J;l/) ] 

'H-NMR (Dz O) «y : 

8. 6 5 (d, J= 1. 4 Hz. 1 H) 
7.3 0 (s. IH) 
4 . 4 6-4. 13 (m. 3 H) 
20 3 . 6 8 - 3 . 4 6 (m. 2 H) 

3. 3 8-3. 19 (m. 1 H) 
2.6 0 (s. 3H) 

2. 2 7 (d, J = 1 3. OHz. 2H) 
1 . 9 8 - 1 . 7 1 Cm. 2 H) 
25 1. 3 0 (d. J = 6. OHz, 3 H) 

0.97(s.9H) 

mmm 15 

N- (4-^^uuK>ifju:) -N' , N' - [1. 5- C3- (4 (5) -1 

2 4 
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mM^W 2{r*»i;Ts N- (4 -^'PD^yv';!/) -N' , N' - (1. 5- 
(3- (4 (5) - IH — rS^'/'J^U) ^ySf^'J^Jl^. y =f-^^ lyTiJ^ih± 

'H-NMR (D2 O) S : 



8. 


6 5 


(d. 


J= 1. 3Hz. 


1 H) 


7 . 


4 8 


Cd. 


J = 8. 5 H z. 


2H) 


7 . 


3 6 


(d. 


J = 8. 5Hz. 


2H) 


7 . 


3 1 


(s. 


IH) 






4. 


8 6 


(s. 


2H) 






4. 


3 0 


(d. 


J= 1 4. 


OH2 


, 2H) 


3. 


7 3 


-3. 


4 9 (m, 


2H) 




3. 


4 1 


-3. 


1 8 (m. 


1 H) 




2. 


5 5 


Cs. 


3H) 






2. 


3 7 


-2. 


1 9 Cm. 


2H) 




2. 


0 0 


- 1. 


7 2 Cm. 


2H) 




»««J1 6 









N-:7,iT^^-'l'-N' . N' - CI. 5- C3- C4 C5) -lH-^s.y^/ 

mmmi Zizmi^T. N-^i^^f-^'b-N' , N' - CI, 5- C3- C4 C 
5.) - lH--f %^WJly) ^^^y'J'OV'i D ^^'i;^'T*^^>±S^^t^^^ 

'H-NMR CDs O) 5 : 

8. 6 4 Cd. J=l. 3Hz. IH) 

7. 5 1 - 7. 2 4 Cm. 6 H) 

4. 1 8-3. 9 6 Cm. 4 H) 

3. 4 2 Ct. J= 1 2. 3Hz. 2H) 

3. 3 0-3. 10 Cm, 1 H) 

3. 0 1 Ct. J = 6. 5Hz. 2H) 
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20 



25 



2. 3 1 (s. 3H) 

2. 2 7-2. 11 (s. 2H) 

1. 8 5 - 1. 5 4 (m. 2H) 

mmi 17 

5 N- (3-7-'U:*-P7'i-;U) -N' . N' - [1, 5- [3- (4 (5) - 

N_ i3-yjU7irviy^~JU-) -N' , N' - [1, 5- [3- (4 (5) - 
lH--< i^'^/^J^^') ^>^>i^^Jl'') ) f'5J-'t7bT (4 5 6 mg) RO'l 0% 
ig-fbK^^^^^ :5' (20ml) i}^{hf£?>im.l^. yjO^TB- hV rS' > 

10 (1.0ml) ^*n^> 7K?^TT' 5 ^rsmW Uzo KfC^Ji^JgcBES* L. ?f 
titzmm^M e OH (15 0ml) fc^J&^L^ ISfD^S^TR^:'- h U 'i' AtK^?: 

7 ^ - (^^ u p;^;l/A/^ ^ J -JU= 2 0/ 1 -* 1 0 / 1 ) tC'M-L. IM^it^ 
15 ^^lltt#lHcbLT3 8 lmg?f/io ' 
I R (KB r) 

3060. 2920, 2830. 1563. 1 1 8 2. 1116. 1093, 
77 2.74 8.692 
'H-NMR (DMSO-dc ) 5 : 
1 1 . 9 3 (b r s. 0. 4 H) 
1 1. 8 0 (b r s, 0. 6H) 
7. 5 3 (s. 1 H) 

7. 2 4 (dd. J = 8. 2Hz. 15. 2Hz. 1 H) 
6. 8 5 (b r s. 1 H) 

6. 73 (d t. J = 2. GHz. 8. 3Hz, 1 H) 
6. 6 6 - 6. 4 9 (m. 2 H) 

3. 0 4 (t, J = 1 1. 5Hz. 2H) 

2. 1 1 (s, 3H) 
1.9 5 (d. J = 1 0. 8Hz. 2H) 
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1.5 8 (q. J = l 1. 7Hz. 2H) 

mw) 1 8 

N-7i--'l'-N' . N' - CI. 5- C3- (4 (5) -IH-^i^^'/U 

5 m^mi 7icmL;T. n-7x-^;u-n' . n' - ci. s- cs- (4 cs) 

flo 

'H-NMR CDMSO-de ) (5 : 
1 2. 2 4 - 1 1. 4 3 (b r s. 1 H) 

10 7. 5 2 (s. IH) 

7.2 2 (I, J = 7. 7Hz. 2H) 

6. 9 3 (t. J = 7. 3 H z. 1 H) 

6. 7 7 (s. 1 H) 

6. 7 6 (d. J = 7. 3 H 2, . 2H) 

15 4. 15 (d. J = l 3. OHz. 2H) 

3.0 0 (t, J = l 2. OHz. 2H) 

2. 8 8 - 2. 6 6 Cm. 1 H) 

2. 0 9 (si 3 H) 

1. 9 6 (d. J = l 2. 6Hz. 2H) 

20 1. 5 8 (dq, J = 3. 2 Hz. 12. 3Hz, 2H) 

mmm 2 

75>^ (Ar r ang) (tWf^^-- (Nature) 3 2 7. 1 1 7 - 
12 3 < 1 9 8 7> ) (Dyjmzmi^T. ^«/h«^Mm<h VH) (R) -a 

*t#-2.K ifit (tX^J'S >H= S^{*:{C*N-S^^teSS:) {i4 0~7 0 0 nMT' 
o /Co ^ /c. t X i >H , ^^i^^lft-i-^ t X ;5' i ^'^iS^-^U^r -y hMtBE 

Rmmr^m {Ty>=L (Ash) -^^-i-ju 7t- 

vna-:;'/?;!/ y^-t^ tf— (B r. J. Pharmac. Chemother. 

2 7 
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) _27_ 427-439 <196 6>} t>U«'{C t Xr? ~ >Hs ^^i^=S:-f^-t i> 

$ ^wM'eji^ y hmtii^'CMm&w.^rfm [y^ <y ^ (b i a c k) t.. 

^.^'f-^- (Na t u r e) 2 3 6. 3 8 5- 3 9 0 < 1 9 7 2> } iZyCtt^i'f 
•>3 > h^-:J''57-f — (P o s i t r o n. Em ission Tomogr 

a p h y) ) ^mv^fzi^^^ 5 >H» ^^W(Dmmt<Dtzi6commt'^t lx ^ . 
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* CD la ffl 



5 




(0) 



2 . TIE— ( I ) rM^n6^^(Dmmn i mm<Dit^ 



25 




K^-s mtdJ;LKR, -R* {4HlilH<i:|o]l|-e*-5>o ) 
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3. Tfs-^5t (2) X'mi^ti?>m^<Dmmmimi^(Dit-^: 



5 




10 

[^dp^ As .mfcJ;t>'R. ~R, *5<fct>*R6 imt^tm^X'A^c ) 

4. m{i5-t?feo. R. . R2 Ro'Rs it7]<.$^X'^?>m^<ommmim^w.(Dit 

9 . y ^i/^j-c^i/^^i/Sli 2 - e X o - y Ji^^:;^-;^^^ ?)lt3}c©$EHm 8 iliS® 

25 11. TrJ'v^f-^UStil -Ti^'v^^yl/ST'o-St^AltOlEffimi OiIIS^®^!: 

12. Ri {iSi^$nTl^Tijil^:7i--'UST'oSI^3)c<D3icSimilli5li©'(k 

13. R., (iEl^onT^-^Tio<tl^>'i-/l'T;U^>UST'S>?>lt3)c<^5!BH^llH 

3 0 
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14. R5 {i7j<^T^)-5.tt*®iESmiiiie«^o^k^= 

1 5 ■ A f± s -e« 0 > R « iiim.T)v^jmT^^^m^<^mmm 1 iiieiio^t^ 
17.. R , ii7m. mmwi 1 ~ 6 (DTJ^^jm^ tzummn 1 ~ 4 ©T>'i/^>'i/gi? 
R , (iTK^s 1 ~ 8 ^ita^mkTJV^jm. 3-100 

U 

Rs 1 ~ 6 CDT;l/+;US. J^^3~6£DT-'l"ir.^>'l'S. J^!^3~6 

• N-v/i^D^^v'Vl'-N' . N' - (1. 5 - C3 - (4 (5) - 1 H-'f S 

• N- (1 -TiJ^'^y^^U) -N' . N' - CI. 5- C3- (5) - 1 H 

2^ -N- (e xo-2-y;U^0U-yb) -N' . N' - (1. 5- C3- (4 (5 

) - 1 H-'f S^VJ;'!/) ^>^>i^-<Jl') 1 :h;UATi>'> 

• N- (2. Z-'Jji'fJU-y-J^^Jl'ZrxJh'Jl') -N' . N' - CI. 5 - ' 
3- (4 (5) -IH — rir/yUyl-) ^y'^y'J-fJV) 3 :f,>»l/AT i 

- (4 -^'OP'Oi^-'O -K" . N' - (1. 5- C3- (-1 (5) -1 

3 1 
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'[ . -N' . N' - ( 1 . 5 - C 3 - ( 4 (5) - 1 H-'l' S 

. (3_7;U^d:7 -N' . N' - CI. 5- C3- (4 (5) - 

5 1 H - i y^/ V ^u) vrJ' > v'-r ] ^^;uat ^ > 

. N_7^^;l,_N' , N' - (1. 5- C3- (4 (5) - 1 H-'l' ^^VJ 

. M_.>^u^^->^U-N' , N' - CI. 5- C3- (4 (5) - 1 H-'T ^ 

10 . N- (1 -Ti5^-7>^yU). -N' . N' - Cl, 5- C3- (4 (5) - 1 H 

I • N- iexo-2-J )V^^J\y-)\d -N' . N' - Cl. 5- C3- (4 C5 

.N_(2. 2-i^y^.'l'- 1 -^^^I'^ctVU) -N' . N' - Cl. 5- C 
15 3- (4 (5) -\YL-^ xyV^)J\d ^>^yi^^J^') 3 -S-^^^'l^TV^ 

. (4 -^^uuO>*/U) -N' . N' - CK 5- C3- (4 (5) -1 

' N- (^i^^^^l-) -N' . N' - Cl. 5- C3- (4 (5) - 1 B-^ $ 

I -N- (3-yj\^itay j.—JU') -N' . N' - Cl. 5- .C3- (4 (5) - 
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